Entropy Worksheet

~ Indicate the sign of AS for the following processes.

CaO(s) + COyg) 2> CaCOa(s) A‘S"
HClgy + NHiys) = NHCles) —
Nag) + Oxe) > 2NOsg) L
FeClys) + Hyg > Fes) + 2HClp) +
The reaction between zinc and hydrochloric acid =
Silver nitrate combining with potassium bromide T
Decomposition of lithium chloride %

Which substance possesses the most entropy?

1 mol of P4(g) at 300°C, 0.01 atm or 1 mol of As,(g) at 300°C, 0.01 atm

He(g) at 3 atm pressure or He(g) at 1.5 atm pressure

0.5 mol of Na(g) at 298 K and 20 L volume or 0.5 mol CHg(g) at 298 K and 20 L volume

100 g of Na,SOq(s) at 30°C or 100 g of Na;SOjy(aq) at 30°C
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Calculate the AS® using standard entropy values from the tables in the back of the text. In each case
explain the sign of AS®,

CyHye) + Hixe) =2 CiHelp)
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Explain why the hydroxide ion has a AS” of -10.7 J/(mol+K)
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Free Energy Worksheet

Calculate the free energy change for the following processes, using the tabulated free energy values at the
back of the book. Are these reactions spontaneous?

CiHsg) + Hig) =2 CiHe(p)
NG- @-3249 1%3& ~ (b5 w0 = ~[00.q kI gee SPEN

ALOys) + 3Hig > 249 + 3H0@
- {(Q(o) + 3(-224 Ial))—((-lfgzk]) r'i‘(j)) 2 b R4S KT woh spon

2NaCls) + H,O = NaOis) + 2HCle)

NGz ((-aC1) + =373 = (2 (-3¢4kT)+ (-23913) ) = g3€ ke Norspem

For the following reaction:
Nyg)+ 3Hie) == 2NHa(g)
Calculate AG at 298 K for a reaction mixture that has 1.0 atm N», 3.0 atm H,, and 0.5 atm NH;

NG il‘rk%) D+5() - 1]
AG= DG +RTIMG _ -6
-3+ ({w‘)(twn )(Q%’k)[ln %%f’—z;m:) = <% 13

Calculate the equilibrium constant for the reaction in the previous question.

{s - =RT WK
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Using the K, for nitrous acid, calculate the AG” for the dissociation of this acid. What is the value of AG
for the reaction at equilibrium? What is the value of AG when [H'] is 5.0x107% M, [NOy ] is 6.0x10™ M.

and [HNO;] is 0.20 M.
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